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[If*5l7] 

m 6 ■* tci* 7 K.nm<o^m^m<Dmm^m. 
m^^r=.^<D^nm^yty^A^t>^^^nmt:^^m^msizmm<D^m^ 

[0 0 0 1 ] 

(DL S I (large scale integrated circuit) 

o 

[0 0 0 2] 

MOS (metal oxide semiconductor) :r/t 
-YX^ffiVN^L S I tffcJ&tlTV^. £©L S I CPU (central 
processing unit) *E U ^<DM9&fr £ fc£ P*3gPE!&£:, IftfflS 
®!&<DMH{CfeS2*l£M$-f >*-7i^f *<Z> I/O (input/out p 
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u t ) ®£ZmLZ^2>o 
[0 0 0 3] 

01 8tt, fl£#©L S I SP&^U (a) L T r iC 

^S4lfc»^©iaB&SiW0, (b) te«SEri&#MT r KlJIMftStlfc*^©® 

[0 0 0 4] 

HI 8JC^"TJ;^tC» L S I (DftBm$& 1 ii, 2l3l©h7>^* (Tr) 
S¥^e>&SLT r 2 i:MT r 3 #8MK3 *l£M*tai& IT LT r 2 

[0 0 0 5] 

f*fg|S[g8& 1 ©LT r 2 tMT r 3 Mftnm&m DT'&StfBflMffiV t 14 L 
T r 2^«<MTr 3ttfi<KJtS*l, LT r 2 itjtkm&mtfiM^tfim&nJjl* 
*3<, MT r 3 MllI^I^^it«iJl«t^= ifffVtWJtCt 
SSnSLTr 2 ilMT r 3 Sri^tS Mftffc&ti, IKfftf 

^otfciJ, LTr 2©b7>^^li»2. 6nm,MTr3tf)h 

9nmf»S. 

[0 0 0 6] 

r©i:e)^MOSf7U^I:fflv^fcLS UCii, i&l* S^#ME8& (iH^) # 

jtxgtcv;i/^^-^r-^-f K:7nij*#Ev*&ftS J:3Kfcofc«»©i*3S • <Sm 
HALS I icfcv^TW:, ^- l-ift-ffclR©iWlgft*«5itfJcattiT^- Mlfttt© 
Wffitfifc* (»10V, ms. 0 nm) lCjt*T<£< (#&5~7 V, S&3. On 
m) 

[0 0 0 7] 
[fg H! L <fc e> f 6 MU 

lsi ©ftssimsi i izMfr&$.tizmm&mm&4: », #v 
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[0 0 0 8] 

#flS) = 3*U3U tMif M^tlt L T r 2 ©f ffii: »J t), L T r 2 tC 
Jt^y- NBfcflS&J¥#a^ (#&1. 9nm) MT r 3 ©WJBE ^fc#>T*& 

[0 0 0 9] 

±SBI8IS&J!?ft "TSfc«>, ^- M»ft«l*««*& 1 . 9nm©MTr 3I«§ 

(*y) mffi>&&<&z<Dt>mn*>nte^ ((b) #$o . rti 

tWI^M^nfcMT r 3 0ilJ±V t f^l/yS/g^ 
[0 0 10] 

[0 0 1 1 ] 

-tt^r £t)mmizfj:^f=. 0 

[0 0 12] 
[0013] 
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[0 0 14] 
[0015] 

mmvm-mtDj&m 

[0 0 16] 
[0 0 17] 

©I/OS1 2 fc£^LTv*5 (Hl^I) o 
[0 0 18] 

wssbbii i&, \%mm$&i i t.LTftv&tntc m^^tcmmo^v^yv 

7s % ( T r ) ffijp tb&£Mcorel3. L c o r e 1 4 , Mpcorel5. 
IkXSS RAM (static random access memory) 1 
6 ?:f lt^5 (0 1 #810 c 
[0019] 

fcffcaMC Hf5S^Sia»©M c o r e 1 3 £{£M^ft:frlS8&<Z> L c o r e 1 4 
fcM^l/T^J&SJlTV^o Mpcorel5tt, #ff*.tf*>f Kffttt 

flttitf) N ^ ^ * h 9 > # e> & y (0 2 $Rg) > M c o r e 1 3 CO^SUB 
it (HVt-M) (C£»JttStfitffl9K (Jg^) i:LT#tg-r^o 
[0 0 2 0] 

®3«, 01 ©p^apims&, «««aiiaB&2itfi/oaj©#«iigjcj:«ifcigs:^ 
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Vm-tMmmV^^o S3 IZ^k-tJioiZ, Mcorel3J:Lcorel4 £ifc 
MM (V t ) it, Mc o r e 1 3 (0»J;U£$JO. 3 5 V) L c 

oreHiiK (ftjO. 4 7 V) MM^m^ tlT^S »J, ^f - htftl^lf 
(Tox) its Mcorel3 ififfi 1. 9 n mt? Lcore 14 2 . 6 n m 
h> Mc o r e 1 3<D^t) K W^^o 
[0 0 2 1] 

^(D#I-ete, hil&iiBIS:, S i 0 2 lei U7£j&LT^£#\ Mill Si 
ON, Si 3 N 4 , Ti0 2 (f^>tWK) . Al 2 Og 
^"^ri^-Y F) , Zr0 2 F) , H f 0 2 (A7--)U 

[0 0 2 2] 

ifrfE«ffi&. Mcorel3£Lcorel 4 #&IC1 . 2V7?^Ct'fe§^ 
, nM.it, M c o r e 1 3 <Lcorel4 it/b^ Vn d #1 

SXfcf- Ktt, M c o r e 1 3 ttitV^L c o r e 1 4 te5i<, M^SiJkfc, M 
c o r e 1 3 it±%\^i$L c o r e 1 4 1±/Jn$ <, >f— h iE^J^CDlfjEli. M c 
orel31ii< (^J5 V) L c o r e 1 4 itM< Gift 7 V) ^ot^5. 
[0 0 2 3] 

MW.UMM$&'V$>Z>Mp c o r e 1 5 ICO^TM c o r e 1 3 Z.it&'t 
Z>£, M%S.y t it, Mp corel 5©^Mc orel3<t U]«<IS^Stl 
TfcU, ff- hWlitm<Dmmit, Mc o r e 1 3 tHCiKll. 9 nmT*&£ 0 l& 
ftMtJEEtt, Mc o r e 1 3&tf L c o r e 1 4 £#K:*&1. 2V HmCV&Ztf 
, (^-7) Mco re 13J:'J/Jn$<, 4*- MftlOiJEli, 

Mcorel3ti(5 (*&5V) tC&oTV^„ 

[0 0 2 4] 

I/OfflS 0*fflS>f >3t-7x>fX) 12fCO^T&> >f-bSWil 
j¥ii*&7. 2nm, «frtfs«ffi liift 3 . 3 V, 4*- h»flSKa>WJBEtti*< (»10 
V) ^ot^S. 

[0 0 2 5] 

04-si 7 it, mi <n¥mfomm<Dm&i3&zwimirz>j:nm~ffim c-e^i 
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) ~ (■?■© 1 2) T*&£„ IIT'lt MOSfVHX&fflV^cL SI lOfflNf 
[0 0 2 6] 

®4~|2|1 7 1C^J:-7JC, £«1 0 aJC*^Ht««l 7 Zm&ctZ 

(04 (a) #M) . ';v^7 7^-Xi(Cj:y> Ifil 0 a±iC7>f -;i/F7 

(D*/VU-h Uy^K. i&Jf^5 0 0 nm^I^I^X-? (high den 
sity plasma :HDP) gfrffclR CMP ( c h e m i c a 
1 mechanical p o 1 i s h i n g) gl^M^tlHlill 

[0 0 2 7] 

[0 0 2 8] 

Stl Oa{C, I/OWftAffi©7*hl/J?Xh (PR) 18 WU 

7x^JjW©^tl«i:lt, tfn> (B) CD-f 3f->&A£. 8 0 k e V, 5. 
0X10 12 cm~ 2 , 0° ©&#-effV\ IliS©f:i!)ffliifn>ffl^t>ftA?: 
, 2 0keV, 2. 7Xl0 12 cm" 2 , 0° CD^#l?tf^ (04 ( b ) #flg) „ 
[0 0 2 9] 

I / 0^^">ftAt, Mc o r e>ft>M©7t h l/^X b 1 9 
, :7# h l/S?* h 1 9 ^iPfS, Mcorei:SRAM©^Nft*JH7> 

150keV, 2. 0 X 1 0 13 c m" 2 , 0° CO^f^TMrW Wft8gSSF<Z>fe«>©3K 
0>©>ft>?iA^, 15keV, 9. 4X10 12 cm~ 2 , 7° ©£:#T**Te> ( 
0 5 (c) #M) . 
[0 0 3 0] 

Mc o r e^ft>aAt, L c o r e>f^>SAM©7* h h 2 0 £j£ 

f£U 7* hl/^X h 2 OtfUSnf -5, Mpcore (tiffNft *;b h ^ 
£ L c o r e <DN^V*Jl h ^ > ^ X # ^ffcfl^ <7 a:;i/j£j&<Z)£: 
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«x&**64&i: It, tfn>G>4yt>ftA&* 150keV, 2. 0Xl0 iO cm 
~K 0° ®^#T?fTV^ fflmM&<Dt~&><D#nyO'<*>&A*:. 15keV, 
1. 2X10 13 cm~ 2 , 7° (D&ftVfio (EI 5 ( d ) #fl&) . 
[0 0 3 1 ] 

L c o r e^t>liAt, SRAM>ft>M©7* h 1/^7. h 2 1 fc^SS 
U 7*M/i?^h2 1^Pt^, Mpcore (IMfN 5^ -V h 9 > 
21 S R AMONft^JI/ h ^ > # J^fligciC BMtWg<Z>fc«>0>^ 
iOM&fclT, tfnXDilflP-f t>ttAI:, 15keV, 4. 1 X 1 0 12 c m~ 2 . 
0° <©^T?ffe> (06 (e) #M) □ m% SRAM1 6 CD HHfi&3ftS£ IT 
(Mp c o r e®Mf&ttt£M) . 
[0 0 3 2] 

[0 0 3 3] 

P^-V*;i/ h ^ > tC BR U I /O-f ;f >&AJStf>7* h h 

£7BM£U 7* h h^BBP-rs, I /O - P^* h 9 > ZT&mt. 

igclC. ? x;i/^(Dfc«b©^S3g^i: Lt, 0 y (P) tf)-f >&A£, 4 0 0 k 
eV. 1. 5Xl0 13 cm~ 2 , 0° <D0kftX*fii<\ MMM&<Dfc&><Z>K-m (A s 
) <7M;T>&A£> lOOkeV, 2. 9 X 1 0 12 c m" 2 , 0° CD^#T?ff^o 
[0 0 3 4] 

I/O^t^M, M c o r e >f *>ftA«(Z)7* M/^ b Ml, 7 
* hl/^^h^iPt5, Mc o r eCDPf t*^/h7>^^M€lC ? 
x;W£j&©fc#)<Wi|if6^£lT, >J>©>ft^Aife, 400keV, 1. 5X 

io 13 cm -2 , o° <D&ft'vft\i\ fflmmmofctooKmoMxy&AZ. 10 

OkeV, 8. 3Xl0 12 cm" 2 , 0" ©^f^T'ff^o 
[0 0 3 5] 

Mc o r e^^>ftAt, S R AM>f t>ftAffl®7* h U^X h £?£j&U 

* 
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*;i&j8,<Dfrfo<D^m®lt. bt, UXZMtf^&Afc. 3 5 0 keV, 2. OX 
1 0 13 cm"WmT^, IMff^(Z>£#)tf)£iitf>-f tf->&A£> lOOke 
V, 1. 4 0Xl0 13 cm" 2 , 0° <D$kft"1>ft$. 
[0 0 3 6] 

f) mm) o 

[0 0 3 7] 

ore J&f&m&tfi 9 • 4 X 1 0 12 c m" 2 , S R AMMI1 (Mcore + SR 
AM) AU. 3 5 X 1 0 13 c m -2 . M p c o r e (Lcore + SRA 

M) #1. 6 1 X 1 0 13 c m" 2 , L c o r e^jftfftfrtfl . 2 X 1 0 13 c ra~ 2 t 
fe»J, Mpcor ej^«««©^r^, Mc o r e^I«^SRAM^I«J: 

[0 0 3 8] 
[0 0 3 9] 

2Zmf&?2> (07 (g) o WMMl7f>^©7*hl/ 

S;* h 2 3 &£!TiC7£j&Ufcffe, LcoreMWUPtS (EI 8 (h) 

[0 0 4 0] 

-7* h i/>^ h 2 3 mmim2 2<dv**j M^f^y^f 

V\ L c o r eJ£jftffitt0>rtffittfcUt2 2 (EI 8 ( i ) #flB) „ Lc 

o r e^AM«^e>AflSMft'fbfi|2 2 fefifc^Lfeffe, 7* h h 2 3 &Bfcis"T 

£ (SI 9 ( j ) #M) . 
[0 0 4 1 ] 

7* M/i?^h2 3S:ft*lfeft, 7x/N^ffif©f»K-fbS:fTV^ Lcore^ 
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«««©R*#*&2. 6 nmH&Z>m2<Dft%l!>mitm2 4 £ (0 9 (k 

) #H€> o ^<Z>^, Mifblx>yf >^®7t hl^X h 2 5 

M c o r e mmi®. S RAMM«I/M p c o r e 3 

o<DMiDc©^gip-r^ (gio (i) mm) . 

[0 0 4 2] 

W I/Of||«J:LcoreM»m BP*>> McoreMIS. S 
RAMMWMp cor e M&M®<D rtffiflfefcDE 2 2 fc^f * (01 0 
(m) #M) o 7* h UP* b 2 5 feRfc^-rs (011 (n) #0) . 

[0 0 4 3] 

7* V VV* h 2 5 £Bfc*bfc«t tfx/N^S^a&lftft&fTV^ M c o r e , 
SRAM, MpcoreM©lf^l. 9 n m©H 3 0) AffittftK 2 6 
^•TS (011 (o) #J$) o 
[0 0 4 4] 

?klZ. y-btIMt5. <7*- h^'Ji/'j3>2 7 ZmZffil 5 0 nm(C 
J&:g3i*S£#JC, h^U S"j3>i*;f>^ft©7* h l/*?* h 2 8 

(012 (a) #fl&) o 7*M/^h28 &7gJ*bfcH, 4*- 
•Ji/'J3>2 VO^XTiyf >7*$:fTV\ 7 * h 1/ b 2 8 

(012 (b) #M) □ 

[0 0 4 5] 

ZLCD^JH, Mc o r e&J&MmZ: S RAMMHilMp cor e^««tC 

-h**&0. 12/im©^-Mi2 9b^ I/0^flS«JCtt, ^- 
0. 4 4/tm0^-hil2 9c^ -£ft-?ft?£j&£ ft* „ 
[0 0 4 6] 

<2fc{C, I / OJ&&ffl$t,Vk9\.\Z'7 * bU*/X b 3 0 &^b> I/O-N*-** 
;i/ LDD (lightly doped drain 

) «3t&7twrsfcfc©y >&i£A-r& (Hi 3 (c) #M) . 

[0 0 4 7] 
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. i/ommmmcy* bi/&x h 3 1 &7£j£u i/o^ito© 

> (extension) h %j&tftt& (013 ( d ) #flg) . 

[0 0 4 8] 

H1TEOS (tetraethylorthosilicate) B. 
M3 2, MM2TEOSiftl33?:^fl. (HI 1 4 ( e ) #M 
)o *©ffc, Xyf^y ^SrfToT, ^-Mi2 9a, 2 9 b, 2 9 c CDMM 

3 4 s oi4 ( f ) #m) . 

[0 0 4 9] 

SD (source drain) M^fcT^^S (015 (g) #BS) . ^CD 

015 (h) #J80 0 
[0 0 5 0] 

>f K (Co S i 2 ) Sr^-TS (016 (i) . M>y 

ry>f(Dfrto<DX bvrt-mtms 6^«13 7 Sr^S-Br* (017 (j 

) mm) o 

[0 0 5 1 ] 

-£<Z)^, ty>TEOS BPSG (boron phospho sili 
cate g 1 a s s) >IS8 0 0 nm©f SMlfcl C M P IC J: * sfrg 

fb5rfre>o r*uc<fcu, inifiiis s^ritsti* (hi 7 (k) mm) . 

[0 0 5 2] 

r<z)<fce>&c MosfA-f^^ffl^feL s i i o&, &&&&&& 3 mmatf 

[0 0 5 3] 
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tl^Lcore 2. 6nmt'VtAf 0. 47 V) Mcore ( 

JUUS^l . 9nmtVti)lO. 3 5 V) 4xfertfflSIS» 1 1 tC^f U 

Mcore&IVtftlfeMpcore 0RJS##$J 1 . 9nmtVttfMcor 

feSVJl/ft^r^ K^n^XJ^tf)^ • ffilfiiJLS I lC#*i&, rtgPtS 
j&l 1C5«^^HI18& (*^-) £ LTJB^TV^. _hj*L/fcBIJ?^<Z)J(g 

[0 0 5 4] 

tot, flftliaS&ilLtOMpcoreH ASPEN* 1 l (ZLrT'tt, L 
core^Mcore) fC*fU 4*- h HftKOK* < > Vt»> 

[0 0 5 5] 

±fSll]6fe<3D^{C^VNTli, ifflMpcorelt (Hit ISM 5^ 
F-X4# TSRAM+Lcorej fcfcS J: 3 ICJgJ&LTiftV t -ffcUT V^5. 

f^*^K-Xitf rsRAMilLco r e©^!fj £ & S "5 (C U^f 
79 h&n:5*cLT23< 3^1?, Xigpiifln&i&^i: b& ^©Mpco 
r e tt, BBteWM©fe«)0>^-**;i' K-Xfi# TMcore + Lcorej 

[0 0 5 6] 

iot, Mosf/ux^ffl^feLsi io(t wsptai* i i (otp-emmttm 

i: IT, L c o r e j; 'J =fc4*- hBfrffclBl0>W£EjW6v*M core 
It^Sfefttfey, P^SPHFI8& 1 1 (DM core i'Jt, ttaft&&HN&£ 

bTatg-r £M P cor e<Z>Wtil : &ifiKffi5£b , tV^fc«> , 7?S>5. 
[0 0 5 7] 



1 2 
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[0 0 5 8] 

[0 0 5 9] 
[0 0 6 0] 

[HI] 

[02] 
[03] 

[04] 

Hl©if£#^«<Z)»l5i^asS:SlWt* SXjgWfBH (*©1) 7?*>S. 
[05] 

[06] 

Hl©4 i ##K«©»3e*as«:«W'r*XSWfl5H (*©3) 
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[07] 
[08] 

[09] 
[010] 

Hl®^##iS«©«3i*IS&tt9!"rsxewliiH (*<z>7) if*S. 
[011] 

HlO*##i6*«>583S*ajS:«qi!'r*xeWiiiH (*©8) t?fes„ 
[01 2] 

Hi©4 £ ##«*©«3t*as&»9!'r*xswTieH (-t©9) t^s. 

[013] 

BSl©#*#iS«©«3i*a5&»W't**XSWliH (ffflio) 
[014] 

[015] 

HlO^^SitClJSt^SrftW-r-BXgWfigH (f©12) 
[01 6] 

mi<D¥m<bmn<DM&ij&zwiw-?2>j:nwimm (*©i3) t-&s„ 

[017] 

Hlo^^a^RJt^as&ttW^SXSWriifia (fou) 
[018] 

t£3fe<0L S I fommma-mZmV, (a) ttfit«Hr»«CLTrJC^S4xfc 
m&<D®&MW®, (b) tt#«ia»*«MTrJC^«S*lfe»^©IH»tt9!HT? 

10 LSI 

i o a mm. 
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1 1 mm® 

12 I/OgP 

13 M c o r e 

14 L c o r e 

15 Mpcore 

16 S RAM 

1 7 m^mmm 

18, 19, 20, 21, 22, 23, 25, 28, 30, 31 y*VW 

22, 2 4, 2 6 mmitm 

2 7 >f- */V ny 

29a, 29b, 29c >f— bMM 

32 hiteos mmm 

3 3 ^2TEOSiftl 
3 4 MS 

3 5,3 7 Bftftjft 

3 6 7, V V K — Wti9k 

3 8 mmmmrn 



1 5 
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[Hi] 



10 L S I 



13 



Mc o r e 



SRAM 



14 



15 



Lcor e 



Mpcore (IffMMt) 



16 



ii rtgpms§ 



12 



[02] 



1 1 



s 



VDD 




«®&^(Nch) : Mpcore 



1 
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